Introduction
============

Tuberculosis is currently the leading infectious cause of death worldwide. The World Health Organization (WHO) End Tuberculosis strategy aims to substantially reduce tuberculosis incidence by 90% and mortality by 95% compared with the 2015 baselines of 142 cases per 100 000 population and 5.3 to 19 cases per 100 000 (depending on human immunodeficiency virus (HIV) status), respectively[@R1]^,^[@R2] Achieving this goal requires successful management of latent tuberculosis infection, which serves as a reservoir for new tuberculosis cases.[@R3] In high-income countries which already have a low incidence of tuberculosis, management of latent infection can contribute to elimination of the disease.[@R4] A review of treatment regimens found that treatment of latent tuberculosis can reduce the risk of disease reactivation by 60% to 90%.[@R5] A recent randomized controlled trial in a high tuberculosis burden country showed that the benefits of preventive treatment in people living with HIV can last for more than 5 years.[@R6]^,^[@R7]

The WHO recommends tailored latent tuberculosis infection management based on tuberculosis burden and resource availability.[@R8] Systematic testing and treatment for latent infection is strongly recommended for people living with HIV and for children younger than 5 years who are household contacts of a pulmonary tuberculosis case, regardless of the country's background tuberculosis burden or resource availability.[@R9]^,^[@R10] In upper-middle or high-income countries, depending on low tuberculosis burden and availability of resources, systematic testing and treatment of latent tuberculosis is strongly recommended for certain other risk groups: adult household contacts of pulmonary tuberculosis cases; patients with silicosis; patients initiating anti-tumour necrosis factor treatment; patients on dialysis; and organ transplant recipients.[@R11]^,^[@R12]

Despite some progress, particularly over the last decade, the scale-up of tuberculosis preventive treatment remains suboptimal globally. The 161 740 children started on tuberculosis preventive treatment in 2016 represented only 13% of the 1.3 million children estimated to be eligible for treatment.[@R1] The total number of people living with HIV who were started on tuberculosis preventive treatment in 2016 was at least 1.3 million.[@R1] Data for other risk groups are not available or very limited.

Barriers to scale-up of tuberculosis preventive treatment include the absence of national policies and a lack of monitoring and evaluation systems.[@R13] Here we review national policy documents to identify differences in programmatic management of latent tuberculosis infection in high- and low-burden countries.

Methods
=======

The baseline for this descriptive policy review was the 216 countries and territories reporting data to the WHO Global Tuberculosis Programme (194 Member States and 22 associate Member States and territories). Based on the current WHO approach[@R11] we divided countries into two groups: low burden and high burden. We defined low-burden countries as upper-middle or high-income countries with an estimated annual tuberculosis incidence of less than 100 cases per 100 000 population.[@R11] High-burden countries were low- to lower-middle-income or other income countries with annual tuberculosis incidence of 100 or more cases per 100 000. Among the high-burden countries, we focused on the top 30 countries in terms of high burden of tuberculosis (both in terms of number of cases and incidence) and on the top 30 countries in terms of high burden of HIV-associated tuberculosis. These countries account for most of the global burden of tuberculosis (9.1 out of 10.4 million cases, 88%) and HIV-associated tuberculosis (0.91 out of 1.03 million, 88%).[@R1] Because many countries feature in the top 30 of both lists, this produced a list of 35 target countries. Our approach resulted in a target of 148 countries (113 low-burden countries and 35 high-burden countries) for the study ([Fig. 1](#F1){ref-type="fig"}).
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We aimed to analyse each country's or territory's national guidelines on the management of tuberculosis, HIV, paediatric tuberculosis, latent tuberculosis infection and HIV-associated tuberculosis, and standard national operating procedures for tuberculosis. We obtained documents by contacting WHO country offices or national programme managers or by downloading them from the official website of the ministry of health or other national health organization.

We selected the information to be extracted a priori based on WHO recommendations for the management of latent tuberculosis infection ([Table 1](#T1){ref-type="table"} and [Table 2](#T2){ref-type="table"}).[@R9]^--^[@R11] We collected information on the following: (i) at-risk populations targeted; (ii) recommended tests for latent tuberculosis infection; (iii) diagnostic algorithms to exclude active tuberculosis before starting treatment for latent tuberculosis infection; (iv) treatment regimens for latent tuberculosis infection; and (v) presence of monitoring and evaluation systems for the management of latent tuberculosis infection. For high-burden countries, we focused the review only on people living with HIV and children younger than 5 years who have household contact with a tuberculosis case. One researcher collected and entered the data for all low-burden countries and another researcher for all high-burden countries using data extraction forms developed for the study.

###### World Health Organization recommendations for the management of latent tuberculosis infection in low and high tuberculosis burden countries, October 2017

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Tuberculosis burden classification   Risk groups defined                                                                                                                                                                                                         Testing recommendations                                                 Diagnostic algorithms to exclude active tuberculosis   Treatment recommendations
  ------------------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------- ------------------------------------------------------ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Low-burden countries                 Strong recommendation: people living with HIV; adult and child household contacts of pulmonary tuberculosis cases; treatment with anti-tumour necrosis factor; organ transplantation; silicosis; end-stage renal disease\   Tuberculin skin test or interferon-gamma release assay                  Symptomatic screening plus chest X-ray                 6 months daily isoniazid; or 9 months daily isoniazid; or 3 months weekly rifapentine plus isoniazid; or 3--4 months daily isoniazid plus rifampicin; or 3--4 months daily rifampicin
                                       Conditional recommendation: health-care workers; prisoners; immigrants from high-burden countries; illicit drug users; homeless people                                                                                                                                                                                                                     

  High-burden countries                People living with HIV;\                                                                                                                                                                                                    Tuberculin skin test or interferon-gamma release assay not required.\   Symptomatic screening alone                            6 months daily isoniazid
                                       children aged \< 5 years; household contacts of pulmonary tuberculosis cases                                                                                                                                                Tuberculin skin test encouraged for people living with HIV                                                                     
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

HIV: human immunodeficiency virus.

Sources: World Health Organization (WHO*) Guidelines on the management of latent tuberculosis infection*.[@R11] *WHO Recommendations for investigating contacts of persons with infectious tuberculosis in low- and middle-income countries*.[@R9] *WHO Guidelines for intensified case-finding and isoniazid preventative therapy for people living with HIV in resource-constrained settings*.[@R10]

###### Definitions of symptoms to exclude active tuberculosis before providing tuberculosis preventive treatment to adults and children living with human immunodeficiency virus (HIV) in countries with the highest burdens of tuberculosis or HIV-associated tuberculosis

  Country                            Adults living with HIV                                                                                                                                        Children living with HIV                                                                                                      
  ---------------------------------- -------------------------------------------------- ---------------------------------------------------------------------------------------------------------- -------------------------- -------------------------------------------------------------------------------------------------- -------------------------------------------------
  Angola                             Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever; weight loss  or poor weight gain                                             Chest X-ray findings suggestive of tuberculosis
  Bangladesh                         N/A                                                N/A                                                                                                                                   Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   Fatigue, lethargy, neck mass, wheeze, ascites
  Botswana                           N/A                                                N/A                                                                                                                                   N/A                                                                                                N/A
  Cambodia                           Current cough; fever; night sweats                 Fatigue; lethargy; wheeze; neck mass; abdominal mass; ascites                                                                         Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   Failure to thrive, enlarged lymph nodes
  Cameroon                           Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever; weight loss  or poor weight gain                                             N/A
  Central African Republic           Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   N/A
  Democratic Republic of the Congo   Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   N/A
  Ethiopia                           Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   N/A
  Ghana                              N/A                                                N/A                                                                                                                                   Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   Fatigue, lethargy, neck swelling, wheeze
  India                              Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   N/A                                                                                                N/A
  Indonesia                          Current cough; fever; night sweats; weight loss    Signs of extrapulmonary tuberculosis                                                                                                  N/A                                                                                                N/A
  Kenya                              Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   Lethargy, less playful than usual
  Lesotho                            Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   N/A
  Malawi                             Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever                                                                               Failure to thrive, night sweats, malnutrition
  Mozambique                         N/A                                                N/A                                                                                                                                   Current cough; fever; weight loss  or poor weight gain                                             N/A
  Myanmar                            Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   N/A
  Namibia                            Current cough; fever; night sweats; weight loss    Chest pain; shortness of breath; haemoptysis; loss of appetite; diarrhoea; fatigue; enlarged lymph nodes                              Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   Enlarged lymph nodes
  Nigeria                            Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   N/A                                                                                                N/A
  Pakistan                           Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   N/A
  Papua New Guinea                   Current cough; night sweats; weight loss           N/A                                                                                                                                   N/A                                                                                                N/A
  Philippines                        Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   N/A                                                                                                N/A
  Sierra Leone                       Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   N/A                                                                                                N/A
  South Africa                       Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   Fatigue
  Swaziland                          Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   N/A
  Thailand                           N/A                                                N/A                                                                                                                                   N/A                                                                                                N/A
  Uganda                             Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   N/A                                                                                                N/A
  United Republic of Tanzania        Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Fever; contact history with a tuberculosis case; weight loss  or poor weight gain                  N/A
  Viet Nam                           Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   N/A                                                                                                N/A
  Zambia                             Current cough; fever; night sweats; weight loss    N/A                                                                                                                                   Current cough; fever; contact history with a tuberculosis case; weight loss  or poor weight gain   N/A
  Zimbabwe                           Current cough; fever; night sweats; weight loss    Haemoptysis                                                                                                                           N/A                                                                                                N/A

HIV: human immunodeficiency virus; N/A: data not available; WHO: World Health Organization.

Notes: WHO recommended four-symptom algorithm for people living with HIV includes: current cough, fever, night sweats and weight loss for adults and current cough, fever, poor weight gain and contact history with a tuberculosis case for children.[@R10]

Statistical analysis of the data was performed using GraphPad Prism (GraphPad Software Inc., La Jolla, United States of America) and STATA (Stata Corp LLC, College Station, USA) software. Where percentages are indicated, binary indicators (0,1) were created for the absence or presence of each policy item extracted. The means of those binary indicators corresponded to the percentage of countries addressing each policy item. The number and percentage of countries addressing each policy item were calculated and presented.

Results
=======

Results of search
-----------------

We obtained and analysed copies of policy documents from 98 countries ([Table 3](#T3){ref-type="table"}; available at: <http://www.who.int/bulletin/volumes/96/3/17-199414>). For high-burden countries, we obtained guidelines from 30 of 35 (85.7%) high-burden countries. We were unable to retrieve any national policies pertaining to latent tuberculosis infection for Chad, Democratic People\'s Republic of Korea, Guinea Bissau, Liberia and Congo. For guidelines obtained, publication year ranged between 2007 and 2016. We also included one draft guideline under review.

###### List of countries and territories included in the review of national policies on the management of latent tuberculosis infection and World Health Organization recommendations on tuberculosis

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Country or territory                                  WHO region   Country group                                              Data source
  ----------------------------------------------------- ------------ ---------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **High tuberculosis burden countries**                                                                                        

  Angola                                                AFR          High tuberculosis and HIV-associated tuberculosis burden   *Nota tecnica sobre as mundancas no diagnostico e tretamento da infeccao pelo VIH e SIDA em Angola para adultos, gestantes, adolescentes e criancas*. Luanda: Ministerio da Saude, Insituto Nacional de Luta contra a SIDA; 2014. *Rotocolo para avaliação e seguimento de enfermagem aos pacientes VIH^+^*. Luanda: Ministerio da Saude, Insituto Nacional de Luta contra a SIDA; 2014.

  Bangladesh                                            SEA          High tuberculosis burden                                   *National guidelines for the management of tuberculosis in children*. Dhaka: National Tuberculosis Control Programme, Ministry of Health and Family Welfare; 2012. *National guidelines of antiretroviral therapy, Bangladesh*. Dhaka: National AIDS/STD Programme, Directorate General Health Services, Ministry of Health and Family Welfare; 2011.

  Botswana                                              AFR          High HIV-associated tuberculosis burden                    *Botswana national HIV and AIDS treatment guidelines*. Gaborone: Ministry of Health; 2012. *Tuberculosis/HIV policy guidelines*. Gaborone: Ministry of Health; 2011.

  Cambodia                                              WPR          High tuberculosis burden                                   *National guidelines for diagnosis and treatment of tuberculosis in children*. Phnom Penh: National Centre for Tuberculosis and Leprosy Control, Ministry of Health; 2008. *Standard operating procedures for implementing the three I\'s in continuum of care settings*. Phnom Penh: National Centre for HIV/AIDS Dermatology and STD and National Centre for Tuberculosis and Leprosy Control; 2010.

  Cameroon                                              AFR          High HIV-associated tuberculosis burden                    *Directives nationales de prevention et de prise en charge du VIH au Cameroun*. Yaoundé: Ministère de la Santé; 2015. *Guide technique pour les personnels de Sant*é. Yaoundé: Programme National de Lutte contre la Tuberculose, Ministère de la Santé; 2012.

  Central African Republic                              AFR          High tuberculosis and HIV-associated tuberculosis burden   *Guide de prise en charge de la tuberculose de l'adulte*. Bangui: Programme National de Lutte contre la Tuberculose. Ministère de la Santé de l'Hygiene Publique et de la Population; 2016. *Guide de prise en charge de la tuberculose de l'enfant*. Bangui: Programme National de Lutte Contre la Ministère de la Santé de l'Hygiene Publique et de la Population; 2016.

  Democratic Republic of the Congo                      AFR          High tuberculosis and HIV-associated tuberculosis burden   *Guide national de prise en charge de l'infection a VIH en RDC*. Kinshasa: Programme National de Lutte Contre le VIH/SIDA et les ISTs PNLS; 2013. *Guide de prise en charge de la co-infection VIH-tuberculose dans la zone de sant*é. Kinshasa: Ministère de la Santé Public; 2012.

  Ethiopia                                              AFR          High tuberculosis and HIV-associated tuberculosis burden   *Guidelines for clinical programmatic management of tuberculosis, tuberculosis/HIV and leprosy in Ethiopia*. Ministry of Health; 2013. *National guidelines for comprehensive HIV prevention, care and treatment*. Addis Ababa: Ministry of Health; 2014. *National childhood tuberculosis implementation guide*. Addis Ababa: Ministry of Health; 2015.

  Ghana                                                 AFR          High HIV-associated tuberculosis burden                    *Guidelines for diagnosis and management of tuberculosis in children*. Accra: Ghana Health Service; 2012. *Guidelines for the clinical management of tuberculosis and HIV co-infection*. Accra: Ghana Health Service; 2007. *Guidelines for antiretroviral therapy in Ghana.* Accra: National HIV/AIDS/STI Control Programme, Ministry of Health and Ghana Health Service; 2008.

  India                                                 SEA          High tuberculosis and HIV-associated tuberculosis burden   *National guidelines on diagnosis and treatment of paediatric tuberculosis*. New Delhi: Central Tuberculosis Division, Directorate General of Health Services, Ministry of Health and Family Welfare; 2012. *DOTS-plus guidelines*. New Delhi: Revised National Tuberculosis Control Programme; 2010.\
                                                                                                                                *Standards for tuberculosis care in India*. New Delhi: Central Tuberculosis Division, Directorate General of Health Services, Ministry of Health and Family Welfare; 2014.

  Indonesia                                             SEA          High tuberculosis and HIV-associated tuberculosis burden   *National policy on tuberculosis/HIV collaboration* \[translated\]. Jakarta: Ministry of Health; 2015. *Technical guidelines on management of tuberculosis in children* \[translated\]. Jakarta: Ministry of Health; 2013.

  Kenya                                                 AFR          High tuberculosis and HIV-associated tuberculosis burden   *National isoniazid preventative therapy standard operating procedure*. Nairobi: Ministry of Health; 2015. *Guidelines for management of tuberculosis and leprosy in Kenya*. Nairobi: Ministry of Health; 2013.

  Lesotho                                               AFR          High tuberculosis and HIV-associated tuberculosis burden   *National guidelines for the three I's (isoniazid preventive therapy (IPT) intensified case finding (ICF) and infection control (IC).* Maseru: Government of Lesotho; 2011. *National tuberculosis programme policy and manual*. Maseru: Government of Lesotho; 2007.

  Malawi                                                AFR          High HIV-associated tuberculosis burden                    *National tuberculosis control programme manual*. Lilongwe: Ministry of Health; 2012. *Clinical management of HIV in children and adults*. Lilongwe: Ministry of Health; 2014.

  Mozambique                                            AFR          High tuberculosis and HIV-associated tuberculosis burden   *Guia de tratamento antiretroviral e infecções oportunistas no adulto, adolescente grávida e criança*. Maputo: Ministro da Saúde; 2014.

  Myanmar                                               SEA          High tuberculosis and HIV-associated tuberculosis burden   *Guidelines for the programmatic management of tuberculosis/HIV in Myanmar*. Naypyidaw: National Tuberculosis Programme and National AIDS Programme; 2015.

  Namibia                                               AFR          High tuberculosis and HIV-associated tuberculosis burden   *National guidelines for the management of tuberculosis*. Windhoek: Ministry of Health and Social Services; 2011. *National guidelines for HIV prevention treatment and care*. Windhoek: Ministry of Health and Social Services; 2014.

  Nigeria                                               AFR          High tuberculosis and HIV-associated tuberculosis burden   *National tuberculosis and leprosy control programme -- worker's manual*. Abuja: Department of Public Health, Federal Ministry of Health; 2010.

  Pakistan                                              EMR          High tuberculosis burden                                   *National guidelines for the control of tuberculosis in Pakistan*. Islamabad: National TB Control Programme, Ministry of National Health Services, Regulation and Coordination; 2015.

  Papua New Guinea                                      WPR          High tuberculosis and HIV-associated tuberculosis burden   *National tuberculosis management protocol*. Port Moresby: Department of Health, Disease Control Branch, National Tuberculosis Programme; 2011. *Guidelines for HIV care and treatment in Papua New Guinea*. Port Moresby: Department of Health; 2009.

  Philippines                                           WPR          High tuberculosis burden                                   *National tuberculosis control programme: manual of procedures, 5th edition*. Manila: Department of Health; 2014.

  Sierra Leone                                          AFR          High tuberculosis burden                                   *Tuberculosis treatment guidelines* \[draft\]. Freetown: Ministry of Health and Sanitation; 2016.\
                                                                                                                                *National antiretroviral treatment guidelines*. Freetown: Ministry of Health and Sanitation; 2015.

  South Africa                                          AFR          High tuberculosis and HIV-associated tuberculosis burden   *Guidelines for the management of tuberculosis in children*. Pretoria: Department of Health, 2013.\
                                                                                                                                *National tuberculosis management guidelines*. Pretoria: Department of Health; 2014.\
                                                                                                                                *Guidelines for tuberculosis preventive therapy among HIV infected individuals in South Africa*. Pretoria: Department of Health; 2010.\
                                                                                                                                *National consolidated guidelines for the prevention of mother-to-child transmission of HIV (PMTCT) and the management of HIV in children, adolescents and adults*. Pretoria: Department of Health; 2014.

  Swaziland                                             AFR          High HIV-associated tuberculosis burden                    *Swaziland integrated HIV management guidelines*. Mbabane: Ministry of Health; 2015. *National policy guidelines on TB/HIV collaborative activities*. Mbabane: Ministry of Health; 2015.

  Thailand                                              SEA          High tuberculosis and HIV-associated tuberculosis burden   *Clinical practices guidelines of tuberculosis treatment in adults*. Nonthaburi: Department of Tuberculosis, Department of Disease Control, Ministry of Public Health; 2013.

  Uganda                                                AFR          High HIV-associated tuberculosis burden                    *Ministry of health manual of the national tuberculosis and leprosy programme*. Kampala: Ministry of Health; 2010. *The integrated national guidelines on antiretroviral therapy prevention of mother to child transmission of HIV infant and young child feeding*. Kampala: Ministry of Health; 2012.

  United Republic of Tanzania                           AFR          High tuberculosis and HIV-associated tuberculosis burden   *National guidelines for the management of tuberculosis in children*. Dar es Salaam: Ministry of Health and Social Welfare; 2013.\
                                                                                                                                *Manual for the management of tuberculosis and leprosy*. Dar es Salaam: Ministry of Health and Social Welfare; 2013. *National policy guidelines for collaborative TB/HIV activities*. Dar es Salaam: Ministry of Health and Social Welfare; 2008. *National guidelines for the management of HIV and AIDS*. Dar es Salaam: Ministry of Health and Social Welfare; 2012.

  Viet Nam                                              WPR          High tuberculosis burden                                   *Diagnosis, treatment, and prevention of tuberculosis* \[translated\]. Hanoi: Ministry of Health; 2015. *Guidelines for HIV/AIDS diagnosis and treatment*. Hanoi: Ministry of Health; 2014. *Collaborative protocol for TB/HIV diagnosis, treatment and case management*. Hanoi: Ministry of Health; 2007.

  Zambia                                                AFR          High tuberculosis and HIV-associated tuberculosis burden   *National guidelines on management of tuberculosis in children*. Lusaka: Ministry of Health, Division of Leprosy, Tuberculosis and Lung Disease; 2013. *Zambia consolidated guidelines for treatment and prevention of HIV infection*. Lusaka: Ministry of Health and Ministry of Community Development, Mother and Child Health; 2014.

  Zimbabwe                                              AFR          High tuberculosis and HIV-associated tuberculosis burden   *National TB guidelines, 4th edition*. Harare: National Tuberculosis Control Programme, Ministry of Health and Child Welfare; 2010. *National guidelines for TB/HIV co-management*. Harare: National HIV/AIDS and Tuberculosis Control Programmes. Ministry of Health and Child Welfare; 2014.

  **Low-tuberculosis burden countries**                                                                                         

  Algeria                                               AFR          Low-tuberculosis burden                                    *Measure de prevention pour les sujets contact. Chapitre VI.* In: *La prevention de la tuberculose.* Alger: Ministère de la Santé, de la Population et de la Réforme Hospitalière; 2011

  American Samoa                                        WPR          Low-tuberculosis burden                                    *Latent tuberculosis infection: a guide for primary care providers*. Atlanta: United States Centers for Disease Control and Prevention; 2013.

  Antigua and Barbuda                                   AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/TB*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Argentina                                             AMR          Low tuberculosis burden                                    *Programa nacional de control de la tuberculosis*. *Normas técnicas*. Buenos Aires: Ministerio de Salud de la Nación; 2013.

  Aruba                                                 AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/tuberculosis*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Australia                                             WPR          Low tuberculosis burden                                    *CDNA national guidelines for the public health management of tuberculosis*. Canberra: Department of Health; 2013.

  Austria                                               EUR          Low tuberculosis burden                                    *Österreichische leitlinie zurtuberkulose -- umgebungsuntersuchung*. Vienna: Bundesministerium für Gesundheit; 2013.

  Bahamas                                               AMR          Low tuberculosis burden                                    *Tuberculosis contro*l \[Internet\]. Nassau: Ministry of Health; 2011.

  Barbados                                              AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/TB*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Belgium                                               EUR          Low tuberculosis burden                                    *Recommendations concernant le depistage cible et le traitement de l\'infection tuberculeuse latente*. Brussels: Fondation Contre Les Affections Respiratoires et Pour L\'Education a La Sante; 2003.

  Belize                                                AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/TB*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Bermuda                                               AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/TB*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Brazil                                                AMR          Low tuberculosis burden                                    *Manual de recomendacoes para o controle da tuberculose no Brazil*. Brasília: Ministerio da Salude; 2011.

  Brunei Darussalam                                     WPR          Low tuberculosis burden                                    *Guidelines for tuberculosis control in Brunei Darussalam.* Bandar Seri Begawan: Ministry of Health; 2013.

  Canada                                                AMR          Low tuberculosis burden                                    *Canadian tuberculosis standards*, *7th edition*. Ottawa: Public Health Agency of Canada; 2014.

  Chile                                                 AMR          Low tuberculosis burden                                    *Normas tecnicas para el control y la eliminacion de la tuberculosis*. Santiago: Programa Nacional para el Control y la Eliminacion de la Tuberculosis; 2014.

  China, Hong Kong Special Administrative Region        WPR          Low tuberculosis burden                                    *Guidelines on targeted tuberculin testing and treatment of latent tuberculosis infection*. Hong Kong: Tuberculosis and Chest Service; 2015 (last update on 31 March 2015).

  Colombia                                              AMR          Low tuberculosis burden                                    *Guías de promoción de la salud y prevención de enfermedades en la salud pública. Guía II: Guía de atención de la tuberculosis pulmonar y extrapulmonar.* Bogotá: Programa de Apoyo a la Reforma de Salud/PARS, Ministerio de la Protección Social; 2005.

  Costa Rica                                            AMR          Low tuberculosis burden                                    *Manual de normas de atencion y vigilancia para el control de la tuberculosis*. San José: Programa Nacional para el Control de la Tuberculosis; 2003.

  Cyprus                                                EUR          Low tuberculosis burden                                    *Prolypsi tis metadosis fymatiosis se xorous paroxhs yperesion ygeias*. \[Prevention of the transmission of tuberculosis to health-care facilities.\] Nicosia: Ministry of Health; 2015.

  Czechia                                               EUR          Low tuberculosis burden                                    *Vyhláška 473/2008 Sb: Ministerstva zdravotnictví ze dne 17 prosince 2008 o systému epidemiologické bdělosti pro vybrané infekce*. \[Declaration 473/2008 Sb by the Ministry of Health of 17 December 2008 on an epidemiological alert system for selected infections.\] Prague: Ministry of Health; 2008.

  Dominican Republic                                    AMR          Low tuberculosis burden                                    *Reglamento tecnico para la prevencion y el control de la tuberculosis*. Santo Domingo: Ministerio de Salud Publica; 2014. *Normas nacionales para el control de la tuberculosis en Republica Dominicana*. *Serie de normas nacionales no. 16*. Santo Domingo D.N.: Ecretaria de Estado de Salud Publica y Asistencia Social, Programa Nacional de Control de la Tuberculosis; 2003.

  Ecuador                                               AMR          Low tuberculosis burden                                    *Manual de normas y procedimientos para el control de la tuberculosis en Ecuador.* Quito: Ministerio de Salud Publica; 2010.

  Fiji                                                  WPR          Low tuberculosis burden                                    *Tuberculosis guideline*. Suva: National Tuberculosis Programme; 2011.

  Finland                                               EUR          Low tuberculosis burden                                    *Suositus tuberkuloosin kontaktiselvityksen toteuttamiseksi*. Helsinki: Terveyden ja hyvinvoinnin laitos; 2011.

  France                                                EUR          Low tuberculosis burden                                    *Avis du conseil superieur d\'hygiene publique de France section maladies transmissibles. Relatif au traitment de la tuberculose-infection*. Paris: Direction General de la Santé. Ministère de la Santé, de la Famille et des Personnes handicapées; 2003.

  French Polynesia                                      WPR          Low tuberculosis burden                                    *Guide pratique a l\'intention de professionels de santé*. Papeete: Direction de la Santé, Département des Programmes de Prévention, Programme Contre la Tuberculose; 2011.

  Germany                                               EUR          Low tuberculosis burden                                    *New recommendations for contact tracing in tuberculosis.* Stuttgart: German Central Committee against Tuberculosis; 2011.

  Greece                                                EUR          Low tuberculosis burden                                    *Fymatiosi: apo ti diagnosi sti therapia. \[Tuberculosis: from diagnosis to therapies.\]* Athens: Elliniki Pneumologiki Etairia; 2012.

  Grenada                                               AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/tuberculosis*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Ireland                                               EUR          Low tuberculosis burden                                    *Guidelines on the prevention and control of tuberculosis in Ireland*. Dublin: Health Protection and Surveillance Centre; 2010 \[amended 2014\].

  Israel                                                EUR          Low tuberculosis burden                                    D. Chemtob, A. Leventhal,Y. Berlowitz,D. Weiler-Ravell. The new national tuberculosis control programme in Israel, a country of high immigration. *Int J Tuberc Lung Dis*. 2003 Sep;7(9):828--36. PMID:12971665

  Jamaica                                               AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/tuberculosis*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Japan                                                 WPR          Low tuberculosis burden                                    *Treatment guidelines for latent tuberculosis infection*. Tokyo: Prevention Committee and the Treatment Committee of the Japanese Society for Tuberculosis; 2013.

  Malaysia                                              WPR          Low tuberculosis burden                                    *Management of tuberculosis, 3rd edition*. Putrajaya: Malaysia Health Technology Assessment Section; 2012.

  Malta                                                 EUR          Low tuberculosis burden                                    *Prevention, control and management of tuberculosis: a national strategy for Malta*. Msida: Infectious Disease Prevention and Control Unit, Ministry of Health; 2012.

  Mexico                                                AMR          Low tuberculosis burden                                    *Norma oficial Mexicana NOM-006-SSA2--2013, para la prevención y control de la tuberculosis*. Mexico City: Secretaría de Salud; 2013.

  Netherlands                                           EUR          Low tuberculosis burden                                    *Richtlijn behandeling latente tuberculose-infectie*. The Hague: KNCV Tuberculosis Foundation; 2015.

  New Zealand                                           WPR          Low tuberculosis burden                                    *Guidelines for tuberculosis control in New Zealand 2010. Chapter 8.* Wellington: Ministry of Health; 2010.

  Norway                                                EUR          Low tuberculosis burden                                    *Tuberkuloseveilederen: 10. Forebyggende behandling av latent tuberkulose (LTB).* Oslo: Folkehelseinstituttet; 2010.

  Oman                                                  EMR          Low tuberculosis burden                                    *STOP tuberculosis. Manual of tuberculosis control programme*, *4th edition, April 2007*. Muscat: National Tuberculosis Control Programme Department of Communicable Disease Surveillance and Control, Directorate General of Health Affairs, Ministry of Health; 2007.

  Palau                                                 WPR          Low tuberculosis burden                                    *Latent tuberculosis infection: a guide for primary care providers*. Atlanta: United States Centers for Disease Control and Prevention; 2013.

  Panama                                                AMR          Low tuberculosis burden                                    *Norma nacional para la prevencion y control de la tuberculosis*. Panama City: Ministerio de Salud; *;* 2015.

  Poland                                                EUR          Low tuberculosis burden                                    *Tuberculosis manual: national tuberculosis programme guidelines*. Warsaw: National Tuberculosis and Lung Diseases Research Institute; 2001.

  Portugal                                              EUR          Low tuberculosis burden                                    *Tratamento da tuberculose latente revisão das normas*. Lisbon: Sociedade Portuguesa de Pneumologia; 2014.

  Puerto Rico                                           AMR          Low tuberculosis burden                                    *Latent tuberculosis infection: a guide for primary care providers*. Atlanta: United States Centers for Disease Control and Prevention; 2013.

  Saint Kitts and Nevis                                 AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/tuberculosis*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Saint Lucia                                           AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/tuberculosis*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Saint Vincent and the Grenadines                      AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/tuberculosis*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Saudi Arabia                                          EMR          Low tuberculosis burden                                    Saudi guidelines for testing and treatment of latent tuberculosis infection. 2010. Joint statement of the Saudi Thoracic Society, the Saudi Society of Medical Microbiology and Infectious Diseases, the Saudi Association of Public Health, and the Society of Family and Community Medicine. *Ann Saudi Med*. 2010 Jan-Feb; 30(1): 38--49.

  Serbia                                                EUR          Low tuberculosis burden                                    *Guidelines for examining persons in contact with tuberculosis, latent tuberculosis and chemoprophylaxis. Project "tuberculosis control in Serbia"* \[translated title\]. Belgrade: Ministry of Health; 2011.

  Seychelles                                            AFR          Low tuberculosis burden                                    *National tuberculosis programme: clinical diagnosis and management of tuberculosis, and measures for its prevention and control*. Mont Fleuri: Communicable Disease Control Unit Seychelles Hospital; 2013.

  Singapore                                             WPR          Low tuberculosis burden                                    *A guide on infectious diseases of public health importance in Singapore*. Singapore: Ministry of Health; 2011.

  Sint Maarten (Dutch part)                             AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/tuberculosis*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Spain                                                 EUR          Low tuberculosis burden                                    *Guia de practica clinica sobre el diagnostico, el tratamiento y la prevencion de la tuberculosis. Guias de practica clinical en el SNS*. Madrid: Ministerio de Sanidad, Polica Social e Igualidad; 2010.

  Suriname                                              AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/tuberculosis*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Sweden                                                EUR          Low tuberculosis burden                                    *Rekommendationer för preventiva insatser mot tuberkulos: hälsokontroll, smittspårning och vaccination*. Stockholm: Socialstyrelsen; 2012.

  Switzerland                                           EUR          Low tuberculosis burden                                    *Tuberculosis in Switzerland*. Bern: Swiss ￼Federal Office of Public Health; 2012.

  The former Yugoslav Republic of Macedonia             EUR          Low tuberculosis burden                                    *Diagnosis and treatment of latent tuberculosis infection. Skopje*: PHI Institute for Lung Disease and Tuberculosis; 2009.

  Trinidad and Tobago                                   AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/tuberculosis*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  Tunisia                                               EMR          Low tuberculosis burden                                    *Guide de prise en charge de la turbeculose en Tunisie*. Tunis: Direction des Soins de Santé de Base, République Tunisienne; 2014;

  United Arab Emirates                                  EMR          Low tuberculosis burden                                    *Manual of tuberculosis control*. Abu Dhabi: National Tuberculosis Control Programme; Ministry of Health; 2010.

  United Kingdom                                        EUR          Low tuberculosis burden                                    *Tuberculosis*. *NICE guidelines \[NG33\].* London: National Institute for Health and Care Excellence; 2016.

  British Overseas Territory Turks and Caicos Islands   AMR          Low tuberculosis burden                                    *Caribbean guidelines for the prevention, treatment, care and control of tuberculosis and HIV/tuberculosis*. Washington: Caribbean HIV/AIDS Regional Training Network; 2010.

  United States                                         AMR          Low tuberculosis burden                                    *Latent tuberculosis infection: a guide for primary care providers*. Atlanta: United States Centers for Disease Control and Prevention; 2013.

  Uruguay                                               AMR          Low tuberculosis burden                                    Guía Nacional para el manejo de la Tuberculosis. Montevideo: Comision Honoraria para la Lucha Antituberculosa y Enfermedades Prevalentes; 2016.

  United States Virgin Islands                          AMR          Low tuberculosis burden                                    *Latent tuberculosis infection: a guide for primary care providers*. Atlanta: United States Centers for Disease Control and Prevention; 2013.

  Venezuela (Bolivarian Republic of)                    AMR          Low tuberculosis burden                                    *Directrices para el despistaje, diagnóstico y tratamiento de la tuberculosis en pacientes con indicación de terapias biológicas*. Caracas: Ministerio del Poder Popular para la Salud, Viceministerio de Redes de Salud Colectiva & Direccion General de Programas de Salud Coordinación Nacional de Salud Respiratoria; 2010.
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

AFR: African Region; AIDS: acquired immune deficiency syndrome; AMR: Region of the Americas; EMR: Eastern Mediterranean Region; EUR: European Region; HIV: human immunodeficiency virus; SEAR: South-East Asia Region; TB: tuberculosis; WHO: World Health Organization; WPR: Western Pacific Region.

For low-burden countries, we were able to obtain policy documents from 68 of 113 (60.2%) countries, with a publication year ranging from 2001 to 2015. The policy documents ranged from detailed policies focusing on latent tuberculosis infection to a brief mention of latent tuberculosis infection in a general tuberculosis policy.

High-burden countries
---------------------

### Risk groups defined

Of the 30 high-burden countries for which guidelines were obtained, information on the management of latent tuberculosis infection among children with a household contact was available for 25 countries. In four countries the relevant tuberculosis guidelines could not be obtained and in one country the guidelines were written in local languages that we were not able to translate. All 25 countries followed WHO policy ([Table 1](#T1){ref-type="table"}) recommending treatment for children younger than 5 years with a household tuberculosis contact ([Table 4](#T4){ref-type="table"}); 17 of these specifically targeted contacts of smear-positive cases. India and Nigeria recommended preventive treatment for children under 6 years old with a household contact. No policy recommended preventive treatment for contacts of a multidrug-resistant tuberculosis case.

###### Recommendations for management of latent tuberculosis infection in countries with the highest burdens of tuberculosis or HIV-associated tuberculosis

  Indicator                                                                                       Total no. of countries reviewed   No. (%) following recommendation
  ----------------------------------------------------------------------------------------------- --------------------------------- ----------------------------------
  Guidelines identified on testing and treatment of tuberculosis, with or without HIV             35                                30 (85.7)
  **Latent tuberculosis infection treatment recommended for:**                                                                       
  Children aged \< 5 years with household tuberculosis contact                                                                       
      Yes                                                                                         30                                25 (83.3)
      Unknown^a^                                                                                  30                                5 (16.7)
  People living with HIV                                                                                                             
      Yes                                                                                         30                                29 (96.7)
      No                                                                                          30                                1 (3.3)
  **Recommended treatment regimens**                                                                                                 
  6 months isoniazid monotherapy                                                                  30                                18 (60.0)
  6--9 months isoniazid monotherapy                                                               30                                6 (20.0)
  Isoniazid monotherapy, other durations                                                          30                                5 (16.7)
  6 months isoniazid and 3 months rifampicin                                                      30                                1 (3.3)
  **Monitoring and evaluation indicators**                                                                                           
  Isoniazid preventive therapy for children aged \< 5 years with household tuberculosis contact   30                                4 (13.3)
  Screening coverage among children aged \< 5 years with household tuberculosis contact           30                                7 (23.3)
  Isoniazid preventive treatment coverage among HIV-infected people                               30                                18 (60.0)
  Isoniazid preventive treatment reporting tool available                                         30                                15 (50.0)
  **Screening of children aged \< 5 years old with household tuberculosis contact**                                                  
  Clinical examination only                                                                       30                                24 (80.0)
  Clinical examination and tuberculin skin test                                                   30                                1 (3.3)
  Unknown                                                                                         30                                5 (16.7)
  **Screening of HIV-infected people**                                                                                               
  Adults                                                                                                                             
    Clinical examination only                                                                     30                                26 (86.7)
    Clinical examination and tuberculin skin test                                                 30                                1 (3.3)
    Not defined                                                                                   30                                3 (10.0)
  Children aged \> 12 months                                                                                                         
    Clinical examination only                                                                     30                                20 (66.7)
    Clinical examination and tuberculin skin test                                                 30                                1 (3.3)
    Clinical examination and chest X-ray                                                          30                                1 (3.3)
    Not defined                                                                                   30                                8 (26.7)

HIV: human immunodeficiency virus.

^a^ We could not obtain any relevant treatment guidelines for child contacts and we found no recommendations in other available guidelines (4 countries) or the guidelines were written in a local language and we were unable to translate them with confidence (1 country).

For people living with HIV, 29 countries (96.7%) had recommendations on tuberculosis preventive treatment; only Ghana did not provide any recommendations.

### Testing recommendations

For children younger than 5 years with a household contact, 24/25 (96.0%) of the countries analysed did not have recommendations for testing for latent tuberculosis before starting preventive treatment. Only in the Philippines was a tuberculin skin test recommended, with the option to provide preventive treatment without testing when testing was not available. To exclude active tuberculosis before treatment of latent tuberculosis, most countries (24/25, 96.0%) had a policy on symptomatic screening alone. Symptom-based algorithms to exclude active tuberculosis were defined in the guidelines of 12 countries ([Table 2](#T2){ref-type="table"}). Of these, 11 countries included cough, fever and weight loss or poor weight gain in their algorithms. The presence of a variety of additional symptoms and signs were also specified: fatigue, wheeze, neck mass, abdominal mass, ascites, diarrhoea, loss of appetite and night sweats. The exclusion algorithm was not defined in the remaining countries.

For people living with HIV, 86.7% (26/30) of the high-burden countries analysed provided preventive treatment for latent tuberculosis without testing for infection. In South Africa the recommendation was for a tuberculin skin test before starting preventive treatment, but this was not specified by the remaining countries. The majority of the countries (20/30) applied the WHO four-symptom screening rule (current cough, fever, weight loss and night sweats) for excluding pulmonary tuberculosis before starting preventive treatment ([Table 2](#T2){ref-type="table"}). Five countries specified a different set of symptoms and another five countries did not specify the symptoms to be used in the exclusion algorithm.

For children older than 12 months living with HIV, 66.7% (20/30) of high-burden countries had a recommendation for symptomatic screening alone before starting preventive treatment. Only India had a policy of doing a tuberculin skin test in addition to symptomatic screening before starting such treatment. In Angola, the recommendations were for chest radiography in addition to symptomatic screening. Only eight (26.7%) countries followed the WHO recommendation to exclude active tuberculosis based on poor weight gain, fever, current cough or contact history with a tuberculosis case ([Table 2](#T2){ref-type="table"}).

### Treatment recommendations

WHO recommends 6 months of isoniazid monotherapy both for people living with HIV and children with a household contact in high-burden countries ([Table 1](#T1){ref-type="table"}). Among the high-burden countries reviewed, the majority (18/30) of guidelines recommended 6 months of isoniazid monotherapy, while in six countries (Cambodia, Democratic Republic of Congo, Namibia, Thailand, Viet Nam and Zimbabwe) it was a course of 6‒9 months. Central African Republic had a policy of 3 months of rifampicin plus isoniazid, as well as 6 months of isoniazid ([Table 4](#T4){ref-type="table"}). In Uganda and Pakistan recommendations were for an additional course of prolonged isoniazid treatment (12 and 36 months, respectively) for people living with HIV who have tuberculosis contact history. In South Africa the recommendations were 6‒36 months of isoniazid treatment, depending on the results and availability of tuberculin skin testing. In Malawi the policy was continuation of isoniazid treatment for those not receiving antiretroviral therapy but discontinuation once therapy is started.

### Monitoring and evaluation indicators

Of the high-burden countries, only Kenya, Malawi, South Africa and Thailand had guidelines that defined indicators to evaluate the coverage of tuberculosis screening and preventive treatment among children younger than 5 years with a household contact. Most countries (18/30) defined an indicator for coverage of preventive treatment in people living with HIV ([Table 4](#T4){ref-type="table"}). In 2017, 10 of these countries reported data to the *Global tuberculosis report*[@R1] about the proportion of patients newly enrolled in HIV care who were provided with tuberculosis preventive treatment ([Table 5](#T5){ref-type="table"}). Fifteen countries included information on recording and reporting tools for isoniazid preventive treatment in their guidelines ([Table 4](#T4){ref-type="table"}).

###### Tuberculosis preventive treatment for people newly enrolled in human immunodeficiency virus (HIV) care in countries with the highest burdens of tuberculosis or HIV-associated tuberculosis, 2016

  Country                       No. (%) of people living with HIV who were newly enrolled in HIV care^a^   Indicator defined in national policy^b^                   
  ----------------------------- -------------------------------------------------------------------------- ----------------------------------------- --------------- -----
  Cambodia                      3 193                                                                      631 (19.8)                                N/A             Yes
  Ethiopia                      36 761                                                                     19 244 (52.3)                             2 165 (5.9)     Yes
  India                         174 125                                                                    8 135 (4.7)                               21 032 (12.1)   No
  Indonesia                     36 294                                                                     877 (2.4)                                 9 792 (27.0)    Yes
  Liberia                       4 528                                                                      390 (8.6)                                 1 219 (26.9)    N/A
  Malawi                        145 117                                                                    72 446 (49.9)                             2 402 (1.7)     Yes
  Mozambique                    315 712                                                                    162 646 (51.5)                            N/A             Yes
  Myanmar                       34 765                                                                     1 018 (2.9)                               3 960 (11.4)    Yes
  Nigeria                       216 293                                                                    62 781 (29.0)                             14 794 (6.8)    Yes
  Philippines                   5 966                                                                      2 938 (49.2)                              1 645 (27.6)    No
  Sierra Leone                  17 843                                                                     3 609 (20.2)                              1 627 (9.1)     No
  South Africa                  751 620                                                                    385 932 (51.3)                            N/A             Yes
  Swaziland                     138 016                                                                    21 320 (15.4)                             2 342 (1.7)     Yes
  United Republic of Tanzania   49 351                                                                     4 202 (8.5)                               N/A             Yes
  Viet Nam                      13 593                                                                     3 474 (25.6)                              N/A             No
  Zimbabwe                      168 968                                                                    123 846 (73.3)                            9 176 (5.4)     No

N/A: data not available.

^a^ Data are from the World Health Organization *Global tuberculosis report*.[@R1]

^b^ Indicator for coverage of preventive treatment in people living with HIV was defined in the national policy.

Note: The table includes only the 16 countries that reported data on preventive treatment among people living with HIV in 2017.

Low-burden countries
--------------------

### Risk groups defined

The risk groups strongly recommended by WHO to be targeted for latent tuberculosis infection screening ([Table 1](#T1){ref-type="table"}) were included in the national latent tuberculosis infection policies of between 19 (27.9%) and 54 (79.4%) of 68 low-burden countries ([Fig. 2](#F2){ref-type="fig"}). Specifically, 28 countries (42.1%) had a recommendation to screen children younger than 5 years who are contacts of a tuberculosis case. An additional 49 countries (70.1%) had recommendations to screen all contacts of a tuberculosis case, making no distinction between adults and children. For people living with HIV, the policy in 54 (79.4%) countries was to screen people living with HIV for latent tuberculosis infection and in 23 (33.8%) countries it was to screen immunocompromised individuals, which includes people living with HIV.
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In contrast, some of the conditionally recommended categories (such as prisoners and illicit drug users; [Table 1](#T1){ref-type="table"}) were rarely mentioned in policies ([Fig. 2](#F2){ref-type="fig"}). Notably, some countries included categories that are not recommended by the WHO; nine countries (13.2%) recommended tuberculosis preventive treatment for travellers to high tuberculosis burden countries and 10 (14.7%) for patients undergoing abdominal surgery.

### Testing recommendations

The WHO latent tuberculosis infection guidelines indicate that in low-burden countries either a tuberculin skin test or interferon-gamma release assay can be used for diagnosis ([Table 1](#T1){ref-type="table"}). Of the low-burden countries 33/68 (48.5%) had a recommendation to use tuberculin skin testing as the primary screening method compared with only 2/68 (2.8%) recommending interferon assay ([Fig. 3](#F3){ref-type="fig"}). In 21 countries (30.8%), the policy was either tuberculin skin test or interferon assay as the primary method of screening. In addition, multiple policies specified situations when using one test over the other was preferable. For example, in 21 (30.8%) countries the policy was that interferon assay should be used for individuals vaccinated with bacille Calmette--Guérin (BCG) and in 17 (25.0%) countries that interferon assay and tuberculin skin test should be used sequentially. For some countries, including Costa Rica and Uruguay, there were no explicit recommendations on methods of testing.
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An algorithm for excluding active tuberculosis was specified in the policies of 43 (63.2%) low-burden countries, although the content of that algorithm varied greatly from country to country. In Colombia, Ecuador and Uruguay the recommendation was only that active tuberculosis should be ruled out, with no mention of an exclusion algorithm. All other countries required at least a chest X-ray.

### Treatment recommendations

The most commonly recommended treatments in low-burden countries were isoniazid for 6 months (55 countries; 80.8%) or 9 months (55 countries, 80.8%) ([Fig. 4](#F4){ref-type="fig"}), which is in line with the WHO guidelines on treatment of latent tuberculosis ([Table 1](#T1){ref-type="table"}). Alternative treatment options recommended by the WHO were also frequently mentioned in other policies, but to a lesser extent, ranging from 8 (11.7%) to 51 (75.0%) countries.
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### Monitoring and evaluation indicators

Monitoring and evaluation of latent tuberculosis infection screening was mentioned in the policies of 32 (47.1%) low-burden countries. Even among the countries that mentioned reporting requirements, those were often specific to active tuberculosis, and therefore the form may be inappropriate for latent tuberculosis infection.

Discussion
==========

This review identified that the majority of both high- and low-burden countries had a national policy that addressed latent tuberculosis infection management in people living with HIV and children younger than 5 years with a household contact. Clinical high-risk groups were also covered by most guidelines from low-burden countries. However, the content of the guidelines varied considerable across countries. For example, clear and standard algorithms for excluding tuberculosis before treatment and latent tuberculosis infection testing were not available in many countries, and indicators for monitoring and evaluation were rarely defined. Guidelines are the first step in implementing the programmatic management of latent tuberculosis infection, hence it is essential to provide clear and simple operational guidance, including evidence-based standardized algorithms and a framework of monitoring and evaluation.[@R14]

The advantage of an evidence-based standardized algorithm was demonstrated by the WHO recommended four-symptom screening rule to exclude active tuberculosis before starting preventive treatment for people living with HIV.[@R10] This simple algorithm adds to the clarity of the policy and has resulted in a steep rise in implementation of isoniazid preventive treatment among people living with HIV in settings with a high prevalence of tuberculosis and low resources, reaching 1.3 million in 2016.[@R1] Ensuring that guidelines and algorithms are simple can also facilitate their incorporation into national guidelines. For example, seven out of 10 countries that had algorithms different from the WHO recommendation in a previous policy review[@R15] have now adopted them (Cameroon, Lesotho, Nigeria, South Africa, Swaziland, United Republic of Tanzania and Viet Nam).

In contrast to the uptake of the screening algorithm for people living with HIV, the corresponding screening algorithm for children was not taken up or defined in national policies. This could be due to the limited evidence about the effectiveness of the algorithm, as it was recommended largely based on expert opinion.[@R16] Further research is needed to evaluate the performance of the algorithm and identify the optimal approach to exclude active tuberculosis in children before starting preventive treatment.

Consistent with our previous study,[@R13] we found that the national policies and guidelines in the majority of low-burden countries addressed latent tuberculosis infection specifically or as part of the general tuberculosis policy. The Netherlands has revised its guidelines since the publication of the 2015 WHO latent tuberculosis infection guidelines,[@R17] which are now mostly consistent with WHO recommendations. A similar revision by other countries would increase alignment between national policies and WHO recommendations. This could lead to more consistent and comprehensive latent tuberculosis infection policies and pave the way for global monitoring and evaluation of the programmatic management of latent tuberculosis infection. Although it may be too early to evaluate the impact of such policy changes on tuberculosis incidence, it is a question that needs to be addressed in the future.

Tuberculin skin testing was the most frequently recommended diagnostic tool. The test requires no laboratory work and is comparably cheaper per unit test than interferon-gamma release assay. That may explain the overwhelming preference for the test over interferon assay in the policies of low-burden countries. Several countries specified additional diagnostic algorithms, such as different tuberculin skin test cut-off points among specific risk groups, sequential use of the two tests, or use of interferon assay for BCG-vaccinated individuals. A systematic review did not show a significant difference in the prediction of progression to active tuberculosis between the two tests in head-to-head analysis.[@R11] However, there were insufficient data on the predictive utility among specific populations. The diversity of policies across countries calls for more research in how to use interferon-gamma release assay and tuberculin skin testing together among different risk groups based on the underlying tuberculosis epidemiology.

This policy review has limitations. First, determining the latest published guidelines was done through contacting national programmes, WHO offices and through extensive internet searches; however some policies may not have been identified. Even though latent tuberculosis infection monitoring and evaluation indicators may not have been defined in guidelines they may nevertheless exist within a country's national tuberculosis programme or other guidelines. These limitations might have led to misclassification of the findings. Second, a single person was responsible for reviewing policies, extracting relevant information and entering data within each group (high-and low-burden countries). While this provided internal consistency, the data collection may have been subject to reviewer bias.

In conclusion, our review identified large variations across countries in their national tuberculosis policies. The differences are probably attributable to different country contexts and disease epidemiology and lack of consensus on some aspects of latent tuberculosis infection management. There are unique challenges associated with management of latent tuberculosis infection, such as exclusion of active tuberculosis, testing for latent tuberculosis infection and treatment initiation. It is therefore important to continue to develop clear, implementable and evidence-based WHO policies. An important component of such policies should be monitoring and evaluation, as this is essential to assess progress in the implementation and to make policy decisions. Lack of a monitoring and evaluation component in more than half of the national policies presents a barrier to programmatic management of latent tuberculosis infection.
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